We extend the square of white noise algebra over the step functions on R to the test function 
Introduction
Modulo minor variations in the choice of the test function space, the square of white noise (SWN) algebra has been introduced by Accardi, Lu and Volovich [ALV99] as follows. Let
and c > 0 a constant. Then the SWN algebra A over L is the unital * -algebra generated by symbols B f , N f ( f ∈ L) and the commutation relations
and all other commutators 0. Note that by the first relation, N * f = N f . A Fock representation of A is a representation ( * , of course) π of A on a pre-Hilbert space H with a unit vector Φ ∈ H, fulfilling AΦ = H and The exponential vector ψ( f ) to an element f ∈ L is defined as , with inner product Proof. (i) We show that the right-hand side of ( * ) exists. Indeed, by Taylor expansion we have |ln(1 + x)| ≤ M δ |x| for |x| ≤ 1 − δ for every δ ∈ (0, 1), where M δ may depend on δ but not on x.
Since f (t)g(t) is integrable, so is ln(1 − 4 f (t)g(t)).
(ii) The function x → ln x is increasing on the whole half line (0, ∞). It follows that also the function x → − ln(1 − x) is increasing on (−1, 1). We conclude that representation [Bou91] of Feinsilver's finite difference algebra [Fei87] . In [AS00b] , this observation gave rise to the discovery of an intimate relation between the SWN algebra and the finite difference algebra. 
